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My job as an ARPA-E Program Director

Program Creation Review and Selection
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Our real job

1. Identify white space — a unique
problem set & technology opportunity
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ARPA-E: 14 Focused Programs to Date

Stationary Power / Use

Transportation and
Transportation Stationary Power / Use

Electrofuels IMPACCT

¥ NATURAL GAS |
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Can’t we do better with today’s chemistries?

Physical protection
Thermal management
Charge balancing
State monitoring

Etc.

Balance of
System

Overhead Additional capacity buffer:

Capacity safety/lifetime assurance

Propulsion Capacity needed to propel
Capacity vehicle for XX mile range
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What are we protecting against?
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Utilization Constraints
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Inside every cell

Removing the Blinders

What we are protecting against What we currently monitor

Electrolyte Oxidation Temperature

Electrode “Breathing”
(Stress/Cracking)

Voltage

Current
Electrolyte Reduction
(Kinetically limited)

Lithium Plating
(Dendrites)

Internal Cell Defects
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Many opportunities for disruptive BMS innovation

System Design p
1. Sensing Battery ¢ , ECU
provides ﬁ\ Control action (supervisory control) 4. Little
only indirect | & BMS 5 [ 3~ system
e 3| -
state £ 2|9 flexibility :
information | & 2l B direct
£ o~
with low g ﬁalent circuit battery model D 8 wiring,
spatial 8 SOH: < | s passive
resolution s Impedance o balancing,
U & capay %CISOF S modularg
. monitoring
Parameter State < (Iiontrol algorlthlr:: > and control
Estimator stimator orediekion)
/
2. Simple equiv. circuit 3. Simple rule-based control
models, heuristically imposes “static” and
validated, limited accuracy conservative constraints
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Full Situational Awareness and Response

e R i 2d

State of the cells Operational state
- Thermal - Weather

- Chemical - Terrain
- Physical - Drive profile

Degradation Operational flex
- Extent
Level of control
- Modes idizati
I t Hybridization
- Impac Behavior /
economics
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Awareness and Response - Dendrites
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Awareness and Response - Dendrites
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Awareness and Response - Temperature
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Awareness and Response - Potential
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Awareness and Response - Load
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average drive pattern:
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Awareness and Response - Load
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ALONG YOUR ROUTE. WOULD YOU LIKE
TORESERVE ENERGY FORIT?
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Awareness and Response - Load

Video camera on windscreen detects
traffic lights and moving traffic

Rotating sensor on
roof generates 3D
map of surroundings

Radar sensors - three at the front and one at the back -
help determine position
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Awareness and Response - Environment

[ smates
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Awareness and Response - Environment

Electricity Price
(cents/kWh)

Author : Billy Roberts - March 30,2010 This map was produced by the National Renewable Energy Laboratory for the U.S, Department of Energy.
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Awareness and Response - Environment

I I image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appea: r

P \
‘ ‘ ENC

- il . )\ ﬁ \ 7

CHANGING WHAT'S POSSIBLE



Awareness and Response — State of Health
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Awareness and Response — State of Health
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Awareness and Response — State of Health
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AMPED Portfolio

“ The Tmage canmot be displayed. Your computer may fot have enough Memory 1o open the Tmage, or the Tmage may have beern corrupted. Restart your Computer, and then open the fite agarn. 1f the red X stif-appears, you may have 1o defete the image and then Insert 1t agar.
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Program Meeting Objectives

|dentify white space — a unique problem
set & technology opportunity

Populate the white space by funding the
most compelling projects we can

Help our projects succeed in achieving
aggressive technical targets and further
development paths

Work to build & support a broader
community of practitioners who can
address the white space

Learn from the process to identify new
problems and opportunity white spaces

dﬁﬁ“' 34

CHANGING WHAT'S POSSIBLE



Kickoff Meeting Attendees

Industry
Experts
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14 Teams

Leads and partners
Industry, edu, labs
Multidisciplinary

OEMs / suppliers
Primarily automotive
R&d, engin., market
Other experts

 DOE Venhicle Tech
 DOE Storage Hub
« DOE Office Elec

« DOD (various)

« AMPED Prog Team
* Other Storage PMs
and Tech-to-Market
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Kickoff Meeting Objectives

—
Knowledge Relationships
Cross-disciplinary Potential collaborations

learning about issues iaetween research
and opportunities eams

Industry engagement to
Industry improve and gain
Experts access to research

Skills and industry
insights for
researchers & gov't

Future development
opportunities within
industry and gov't

Introduction to

AMPED R&D for Community
industry and gov't

Gl D|.d‘>\.'i" S 36

CHANGING WHAT'S POSSIBLE



Agenda

Tuesday

Cross discipline
tutorials

XEV design
tutorial

Wednesday

Cost-benefit
discussion

BMS design
safety tutorial

Qi@
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AMPED project
overviews

Industry
reactions

AMPED for
Defense

DOE context
for AMPED

Networking

reception

L
h,.‘

Expanding the
community



In Your Packets

» Agenda

» Facebook of attendees

» AMPED project quad charts

» Project feedback forms

» Your top AMPED related literature list

» Your top AMPED related conference list
» Evaluation form for this event
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Striking the right balance...
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Final guidelines...

o
Think différent.
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&

Just Do It

play (\'\CE}-
Make friends.
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